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Assessment 

• Conduct 
vulnerability 
assessment  

 

• Quantify risks 

Planning 

• Identify 
adaptation 
strategies 

 

• Create 
adaptation 
plan 

Implementation 

• Adopt plan 

 

• Implement 
plan 

 

• Monitor, 
review, and 
update plan 

Need: Tools for adaptation planning 

Motivation & Objectives 

Modified from  
Russell & Griggs, 2012 



Motivation & Objectives 

Goal: 

Provide science-based, decision support 
tools to help understand, visualize, and 
anticipate coastal climate change impacts 
to Bay Area communities and 
ecosystems. 

Objective: 

1) Model vulnerabilities to SLR & storm hazards  

2) Develop a simple online tool 

 



Overview of Methodology 

http://data.prbo.org/apps/ocof/  
(Our Coast- Our Future) 

Modeling system Web tool 
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Results 

SLR = 0; Storm: none SLR = 50cm; Storm: 1yr SLR = 50cm; Storm: 20yr SLR = 50cm; Storm: 100yr 
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Methods 
IPCC-AR5 Climate Change Scenarios 

RCP4.5 ~ SRES B1 

  (AR5)    (AR3) 
RCP8.5 ~ SRES A2 

 (AR5)    (AR3) 

• Emission trajectories 

• Labeled according to how much 
radiative forcing (W/m2) would be 
produced by 2100 

• Parallel development of climate 
models and socio-economic 
scenarios  

• Contributions for IPCC AR5  

Moss et al. 2010 



1. Global forcing using the latest CMIP5 climate models 

Modeling Center model 
GCM model 
resolution 

Beijing Climate Center, 
Meteorological Administration, 

China (BCC) 
BCC-CSM1.1 2.8o x 2.8o 

Institute for Numerical 
Mathematics, Russia (INM) 

INM-CM4 2o x 1.5o 

Model for Interdisciplinary 
Research on Climate - AOEI, 

NIES, JAMSTEC, Japan (MIROC) 
MIROC5 1.4o x 1.4o 

NOAA Geophysical Fluid 
Dynamics Laboratory 

GFDL-CM3 2.5o x 1.5o 

 
• 3 hourly winds converted to 10 m height 

 
• Historical runs  1996-2006 

 
• Projections  

• 2026-2045  & 2081-2100 
• RCP4.5 & RCP8.5 

Methods 
IPCC-AR5 Climate Change Scenarios 



WavewatchIII version 3.14 (Tolman 1999)  

Methods – wave model 

Near global grid, NWW3 (80°S – 80°N) 
1° x 1.25° spatial resolution  

Eastern North Pacific grid (ENP) 
180°W to 130°W  
0.25° spatial resolution (~27 
km at latitude 37°N). 
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Results – wave model 



Current and near future work 



Results and conclusions  

 

• Developed and easily accessible and simple to use online tool to model 

vulnerabilities to SLR & storm hazards 

• Including the dynamic components can increase flood extents by >20% 

on west (and northwest) facing shores 

• Flood extents on south facing shores are less affected by wave-induced 

changes in water level 

• Comparison of storm conditions under the CMIP5 high (RCP8.5) and 

medium (RCP4.5) radiative climate scenarios show more severe storms 

with the medium (RCP4.5) scenario 



Thank you! 



Components of Total Water Level Predictions 
 

 SLR only 
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SWAN 

XBEACH 

http://data.prbo.org/
apps/ocof/  (Our 

Coast- Our Future) 
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Methods – extreme value analysis 

Select top 200 
events at each 

station from each 
GCM run F 𝑥 =  

1 + 𝜅𝜎−1 𝑥 − 𝑢 1 𝜅 ; 𝑘 ≠ 0

exp − 𝑥 − 𝑢 𝜎 ;  𝜅 = 0
 

s: scale parameter 
k: shape parameter 
obtained by MLMs 

GPD 

𝜎𝑚 = 
 (𝑥𝑖 − 𝑥 )𝑁
𝑖=1

𝑁 − 1
𝑁−0.5 

Mean of all 4 RP curves 
with uncertainty 
estimated with 


